Hye-Ran Jeon 대한치주과학회지 2008년 38권 2호 (Suppl.) lografts, xenografts and alloplastic graft materials have been used alone or in combination with autogenous bone to graft maxillary sinuses. The advantage of using bone substitutes is that a second surgical site is not needed.
But it is not osteoinductive and does not contain osteoprogenitor cells. The 1996 Sinus Consensus Conference reported similar success rates for implants placed in sinus grafts using different materials 3) . Implant surface texture may influence the process of early bone formation around implants. Surface roughness increases the surface area for osseointegration.
A more favorable implant-bone interface is established on rough-surfaced implants than on implants with a machined surface [12] [13] [14] .
The sinus graft procedure is referred to as one-stage when the implants and graft are placed simultaneously, while in the two-stage procedure, implant placement is delayed for several months to allow for graft maturation.
The decision is made based on the amount of bone present at the alveolar crest. Less than 4mm is considered insufficient endosteum to mechanically maintain the implants, and the two-stage procedure is recommended 15) . However, Peleg et al. 16) reported 100% implant survival in simultaneous placements with 1 to 2mm of crestal bone. Implant success rates for one-stage procedures ranged between 64% to 98% [17] [18] [19] and two-stage success rates were 92% to 100% [20] [21] [22] . In studies that did not differentiate between simultaneous and delayed implant placement, success rates were between 88% and 90% 23, 24) .
The aim of this study was to determine the survival rates of implants placed in grafted maxillary sinuses and compare the results obtained with graft materials, implant surfaces and timing of implant placement. 
Materials and Methods

Type of implant surface
This category consisted of two groups: (1) machined surface; or (2) rough surface, regardless of degree and type of roughness.
Timing of implant placement
This category comprised two groups: (1) simultaneous procedure; or (2) delayed procedure. In delayed procedure the bone graft was allowed to consolidate for 5~9 months.
Implant survival described as presence of implants.
The success proposed by Buser et al 25, 26) 
Statistical analysis
The Kaplan-Meier procedure was used to estimate survival rates. 
Results
Out of 272 implants, 14 implants were failed. The 10-year cumulative survival rate was 90.1% ( Fig. 1 ). for simultaneous procedures (p＞0.05).
Type of implant surface
Discussion
In this study, the 10-year cumulative survival rate was 90.1%. It is comparable with other studies. Baik 7) reported that 6-year cumulative survival rates for In this study, different graft materials did not significantly influence on survival rates of implants (p＞ 0.05). Autogenous bone is considered the gold standard for intraoral bone grafting. However, it has higher morbidity including risk of neural disturbances due to possible lesions of the inferior alveolar nerve branches, and gait disturbances in case of harvesting from the iliac crest. Furthermore, autogenous bone grafts have been reported to have a history of greater than average resorption 28) , leading to subsequent sinus repneumatization and/or implant failure 6) . The use of non-resorbable or slowly resorbable grafting materials should prevent this phenomenon 11, 21) . Bone substitutes appeared to be reliable for sinus floor elevation, with no significant differences in clinical outcomes and implant survival. In a study by Froum et al. 9) implant survival rates for a xenograft when utilized with or without autogenous bone were similar. Several histological studies 9, 29, 30) showed that similar percentages of vital bone can be achieved in bone substitutes and in grafts with autogenous bone, provided the bone substitutes are allowed to a longer maturation period.
Autogenous bone is the material of choice when sinus grafting procedures must be associated with onlay grafting of the maxilla in case of severe atrophy 24, 31) .
In this study the survival rate of implants with rough surfaces is greater than that of implants with a machined surface (p＜0.05). Clinical and histological studies show the superiority of implants with rough as compared with machined surfaces in the human posterior maxilla 3, 5, 13, 14) . A rough implant surface may retain the blood clot in direct contact with the surface The implant survival rates for the simultaneous and delayed placement were 86.0% and 92.9%, respectively (p＞0.05). Similar implant survival rates were reported with both procedures, in agreement with other studies 3, 5) . It is difficult to obtain reliable information concerning this topic. A previous review of the literature concerning this topic showed lower survivals of implants when placed in conjunction with the grafting procedure 3) . On the other hand, it is also considered that the failure rate for delayed implants is influenced by the fact that delayed placement is more likely to be Ioannidou et al. 15) suggested that the determination of simultaneous or delayed procedure depends on the ability of the surgeon to place a fixed dental implant.
The distance between the threads of most threaded dental implants ranges from 0.65 to 0.80mm.
Therefore, in order to engage three threads, one must have at least 2.5mm of bone, and for five threads, about 4mm of bone. Most clinicians would prefer to have more than a few threads engaged in bone for a simultaneous sinus graft procedure. The 4-to 5-mm level is often suggested as a minimum by experienced sinus graft surgeons.
When comparing simultaneous grafting to implant placement with delayed approaches, the length of the delay also was found to be a factor 34) Survival rates of implants placed in grafted maxillary sinus were assessed according to graft materials, implant surfaces and timing of implant placement and several conclusions were drawn:
1. Ten-year cumulative survival rate for implants placed in the grafted sinuses was 90.1%.
2. Rough-surfaced implants have a higher survival rate than machined-surfaced implants when placed in grafted sinuses (p＜0.05).
In this study, dental implants placed in the grafted sinuses were successful from surgical placement through long-term loading and function. This study presented that there was no statistically significant difference among the survival rates according to graft materials and timing of implant placement. Therefore more studies about implant design and surface characteristics are needed for improvement of survival rates for implants with sinus grafts. Also further prospective, well-controlled studies are needed to account for the many variables related to sinus graft procedures.
